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Curriculum Vitae 
AkumuqamMuruganandam, Ph.D., MBA. - - 



Dyax Corp ♦ 300 technology square « Cambridge, ma, 02139 • 617-250-5767 

Amurugan anda.m@Dy ax» com 
Summary 

Protein Biochemist with 14+ years experience In academic and corporate research environments, with interest to contribute to 
drug discovery and strategic research teams in bio tech or pharmaceutical arenas. Core strengths include therapeutic 
mocfomoleeular drug discovery, mrcrrj scale protein production and purification, target characterization, enzyme kinetics and 
assay development- Skilled In interfacing with mulUdiseipHnaiy teams, coilaboraiive partners, and contract organizations, 
along with providing training and leadership lo associates. Recognized for initiative, an enthusiastic attitude and solid 
interpersonal, organizational and communication 6 tills. 

EXPERIENCE 

DYAX CORPORATION, Cambridge, MA 2001 -Present 

Senior Sciential, Molecular Biology Research Division 

NATIONAL RESEARCH COUNCIL OF CANADA, Ottawa, ONT 

Associate Research Officer: Institute tor Biological Science* 2000 -2001 

Assistant Research Officer: Institute for Biological Sciences 1 995 , 2000 

MO0EX, MCMASTBR UNIVERSITY, Hamilton, Canada. X994- 1995 
Pov-boctoral Fellow: Advisor.- Dr. William J. MuUer. Associcit Prvfaser. 

UNIVERSITY OF WINDSOR, Windsor, Canada. X99q . 1994 
Graduate Research: Dept. of C hem. ABiochem, Canada. Advisor? Dr.Hul&it Mutus, Associate Dean. 

RELATED SKILLS 

■ fhagc display technology, phage displayed peptide library construction, antibody engineering; in vitro and In vivo 
panning, gen* cloning protein expression, purification, enzyme analysis, HFLC, PGR applications. 

• Biochemical, and molecular biology methodologies as applied to cell physiology including isolation of human non- 
neuronal cells (endothelial cell, astrocytes, oligodendrocytes and smooth muscle cells) transendothelial transport studies, 
histological studies, chromosome preparation, ploidy screening, membrane vesicle preparation and analysis. 

» Practical experience with proteomics and genomics technique including 2-D gels, attractive hybridization and 
differential gene display. 

■ Recombinant DNA methodologies such a* construction of knockout and conditional knockout vectors, she-direcied 
mutagenesis etc. 

* Anatomical and Surgical techniques (intra-aorTlc perfusion, dissection, in vivo titering for phage, light micrtucopy etc). 

Phage displayed PAD & PEI*TIDE Discovery PROGRAMS 
- Leading an antafionist-antfbody project towards developing; a therapeutic antibody for treating autounmnne diseases. 

• Contributed to eight diverse research initiative* spanning lead identification, lead puriTioaJrm, lead chnrncceibatian 
and In assay development, while participating in all meets of drug discovery including research reviews* strategy 
sessions, steering committees and collaborative efforts. 

• Supervised and trained scientists assisting with discovery and characterization uf lead compounds, and acri vofy 
eon tributed 10 selection of research team members, 

• Maintaining a successful collaboration with a renowned academic professor of Oncology to discover a therapeutic 
antibody against a high-profile target through research programs. 

• Teamed with Internal Cloning & Expression Group, to ensure the timely production of proteins, also contributed to 
cloning and expression efforts when necessary. 

• Directed expression aad purification of numerous FAB and IgG resulting in the high quality production, typically to 
more than 90% homogeneity. 
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* LnpJemenied and refined purification schemes for opitopc*Uggod and non-rusion proteins using FPLC md 
chTomatosraphy methods like prccipiLitioT\ ion exchange, Affinity nnd $el filtration. 

Developed proicin production and modificauoa, protein purification methods, which streamlined and literc£s<id ihv 
efficiency of purification processes. 
7 Oversaw mr*lificniinr» And qiiAliry mnfrol nf all pnrSfwl targ^te. whfr.h Inr.WWI hinfinylafinn, tfWfrophorifstr. 
Western Wotting, spectral analysis and the establishment of" functional or binding assays, 

* Tdendfled aiKl inalntait^d liLtrature for acihre targets; distilkd ail rel©^ -v.--. u. :< • 
resourcc and reference for the group. 

* Delivered research data and supported validation of lead compounds 

* Authored in fcraat applications and published numerous papers and book chapters. 



Education 

Fh-D., B iochftuiiAiry, (1994), University of Windsor, Windsor, Ontario, Canada. 
MA, Biology, (15*9), Ksk University, Nashville TN, U,S JV. 
M*B*An Marketing & Advertising (1987), Annamalai University, India. 
fc-Sc^. Agriculture (19B4), Annamalai University. India, 

BOOK CHAPTER 

I* Tanha, J. Muruganandam, A, and SlAJurnircmc, D. (2003) Phage-dLsplny technology for identifying specific 
antigens on brain endoThcTial cells. Journals in Molecular fffrtogy, Humana Press. Methods Mol Med. 2003,89:435- 
49. 

RESEARCH PUiSUCATTONS 

i . A. Shrivasiava, MLA_ Von Wron&l. A.K.Sato, DT, DranafieM, D.Scjuon, N. Bofidan, R. PHhd, p. Nanjappan, B. 
Song. B-Marinelli, D. DeOHveriA, CJLunean, M. Devlin, A^fimaganAndana, A- Abujoub, O. Connelly, Q. Wu, Q. 
CooJey, Q- Chang, M. Tweedle, R.C Ladncr, R. Swcn^pn and A. tfunn, A strategy to generate high affinity peptide 
binders to RTK'a* Subrniued to Cell (2004), 

£ . A. MaragfttiAttdAza, J. Tanhn, S. Narang, and D, Sianinriruvu; (2002) Selection of phase-displayed llama angle- 
domain antibodies that transmigrate human Mood-brain barrier endothelium FASEB J. 16 (2) 240*2. 

3 - A* Murugauandam, J. Tantia, $. Narnng, and D. St&nlmlrcvlc (2001) Selection of pliage-displayed llama single- 
domain antibodies that transmigrate human blood-brain barrier endothelium. FASEB J. (Epub). 

4 . Dnvar, Suzuki. M, Mnrngananiiani, A and Yu, R. (2000) GlycosphJn^olipId composition of a new immortalized 
human ceTebrnmicrovascolar endothelial cell line. J.Naurochm, 75(5) 1970-1976. 

5. MunifiHBfliidaM, A^ Smith, C„ Balk Herring. T M Stanimlrovle. D. (2000) Glutathione homeostasis and 
Icukoirknp-indnccd permeability Sn human blood-brain bajxicr endothelial cena subjected to in vtiro ischemia. Acre 
tfeurochurglca. 76:29-34. 

Stanlmirovio» D., Bull, R., Small, D.L., and Murugiinandam, A_ (1999) Developmental regulation of glmamaie 
transporters and glntQinine synthetase activity in astrocyte cultures differentiated in vitro, Int J. Dev. Neuroscience. 
17:173-184. 

7 . Mtiingannndnim, A, Moorhouse, EL L-, Mono tie, R_, Din-tin, J?,, and Stanlmlrovio, DA. (1997) Development of 
immo rtalized human ccrcfromicrovascular endothelial cell line as an m vfrrn model of the homon blood-brain barrier. 
FASEB J, 11:1187-1197. 

b. Baldwin, J.S», Lee, L. a Lxung, TJC, Mvrucanandam, A^ and Minus, B, (1995) Identificaaoa of (be Site of Mon- 
enzymatic Glycafion of Glutathione Peroxidase: Rationalization of the Glycadon KeJaxed Catalytic Alterations on the basis 
of thrae-ulmenaional Protein Structure. Btochim* Biophys* Acta, 1247,60-64, 

3 . Muruf*KumfbTu, A-. and Guoasekaran, M- (1995) Partial purification and pxopcctle^ of Mg++ <k^cndeot ATPaw from 
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10 . MorugftnaiaiLua, A. and Mums, B. (1994) Isolation of Nitric Oxide Synthase from Human Platelets. Biochlm. Blo'ph^' 
Acta. 1200: 1-6. 

11 . Sexton. DJ„ Miira^ ft attcfa m , McKanney . D.J. qnd Mutus, B. (1994) Visible Light Photochemical Release of Nitric 
0*iJc iron S-NitrcwsiuUthionK Potential Pl>o<ocbcn^oLhcrapcutjc Applications- PhoiQchgrru Phojobiol. y 39;4, 463-467, 

12 . tanrugajumfcm, A*, Taitnous, ML and Mulus. B. < 1 994) Enzyme linked immunosorbent for in vjyo assessment of 
xwncnzymaticAlly glycated platelet glutathione perweidftse, CVin Biochcm , 27:4, 293-298. 

13. Muru^anaadani, A*, Romsn, GJ„ Tbibert, RJ„ (icung, R.M^„ Dpw, T-F, and Mutw5>B.(1993) Glycated 
Calmodulin £fom PliUdets a* an index of Glycemic coottoL CZnicM Chetitiury % 39/5, 815-819. 

14 . StATOAvir^ SXw, Mptrn^randwi, A*» Mutus, 3. and Zglinda, B. (J 993) Glutathione in Ibc Olfactory Mucosa of Rainbow 

7>wt (Oncorhynua mykias). Chemical SeiLseSi 1 8: 57-6X). 

15 , Kfeiigaaandam, A_, Drouillard, C„ Thiberu R-L, Cheung ILM-C, Draiscy,T.F 

and Mto»3.(1992) GLatAthionc Metabolic Enzyme Activities in Diabetic Platelets as a function of Glycemlc Control 
Thrombosis Research* 67: 385-397. 

MANUSCRIPTS IN PREPARATION 

t* Murdganaadarn, A-, Ball, R^Moorhcmse H- U, and Stanimirovic, D^stabtishment of Rat microvascular endothelial 
and Astrocyte Cell Lines for use in allogenic in vitro Co-Culture Model of the Blood Brain Barrier. (Will be submitted 
when publication ban in lifted by the European Commission for Validation of Alternative Method* (ECVAM). 

NRC INVENTION REPORT, FORM 1A 

L Inventors: Muru£qnandam» A* t Tanha J. v Narang S.« and Stanimirovic, D. (1999) Development of single domain 
antibodies again* t the human blood-brain barrier antigen*. 

2. Inventors; M unitarian dam, A., Ball. R. r and Stnnimirovie, D. (1998) Irnrnortflliztd Endothelial Cell Line from Human 
Plal Aneries (PBQ and its use in In Wrr? Model of Che Blood-Brain Barrier". 

PUBLISHED ABSTRACTS 

L Sato, A-, Devlin, M., Sexton, Ladner R, Monrpmandani, A** Abujoub, A., Connelley, C. a Wo, Q M Cooley, 

Chang, Q. p Shrivastava, A.» Von WronskL M., Nunn, A., Twcedle, M., Swcnson, PL, Bogdan, N and PiHai, R,(2004) 
Peptide Phage Display to Identify a Potent Heterodimeric Antagonist of VEGF-R2, Naples Workshop, Peptides as 
therapeutics, diagnostics and Vaccines. Anacapri Itlafy. 

2. Murugaruradam, A,, Tanha J., Narang and Stamroirovic, D. (2002) Single domain antibodies OS veciore for brain 
drug delivery. Cordon Research Conference, Titian, M£ 

3. Ball, R. Muruganandnxn, A^ and Stanimkovio, D. (2002) Characterization of the in vtrro BBB model based on 
inunorttllzcd rai ccttbromicxovasculor endothelial celisi ECVAM Study. 



, A-, Tanha X, Narang S., and Stnrnmirovie* D. (200 1 ) Selection and purification of llama Single 
domain aaubodiw with high aifimly to human blood-brain barrier antigens* IV International Conference of Cerebral 
Vascular Slalom Cambridge. UK 2001. 

5. Mugrugnnnndain, A^ Tanha Narang and Stanirnirovic, D. (2000) Identifying novel antibodies With potential to 
mediate trans vascular drug delivery lo Ibe human brain using phage duiplny approach. Antibody Engineering, San 
Diego,. 

& Munigannnrfam, A-, Tanha J., NsranjE S— and StanUnlfOVk^ D. (2000) Sclccdon and pu rificanon of Bama single 
domain antibodies wim high afSniiy lo bomen blood-brain barrier antigens. 44 th OHOLO conference on BtoodAram 
barrier. 

7. Zhang,W., Mnm^naDdam, A-, Roberta, Kernel. E., and Stanimlrovic. D (1999) The expression and functional 
properties of multidrop reaiatanee transporrers in cerebral endothelial cells and astrocyte*. Society for rVcuro^cience 
Abstract*. 1760. 
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8. MurugfUttiidain. A-, Ball. &r»d Stanimrrovic. D. (1999) In virro ischemia induced change?; In gluiamate transporter 
expression And gluwrnaui uptake in fetal human nslrocyic;;. J. Ncurochem, TZ: 

9. Cohen, Z.. Muruganandam, A*, Ball, Jl_, Duridn, J., and Stanimiroyic, D. (1998) Prolifcrative and angiogenic 
properties of irrunortalfcied human c^rebromicxovascuJar endothelial cells. Soc NeuroscL Abjtr. 24:521.9. 

10- MumgBnandam, Mortey, P., Smith, C, and Sianimirovic, D (1998) Expression of Wood brain barrier mai-Icar^ 
and functional charncterizalion of imme>rtAHrfcd huoian brain endothelial cells, Cerabml Vascukxr Riolo^y 9$\ \ 06, 

LL Zhang* W., Shapiro, A, Hurx, L3ri., Morula mind am, A, and Sumimirovic, D. (1998) Effects of cytokines and in 
vitro ischemia on ihc expression and sccrericm of cbcrnokiues IL-8 and MCfW by Cultured human hrajn endothelial 
celta Cerebral Vascular Biology 98: 307. 

12. Bali, Muruza nan dnm> A*, Small, D., Stanimirovic, D (1998) Developmental regulation of gluiaraaie transporters 
and grutamlnc synthase activity in a&erocyre cultures dilferenuaied in virro. J. Neumchan. 70; 568, 

1A Bali, Monetto, R., Mqrruganandam, A., Small, p., Moxley. P„ and Stanimlrovfc, D. (1997) Reecpwr-inediatcd 
endocytosM in priTnary and immortalized human brain TnicrovasculBr endothelial cells, Soc. NeuroscL Abszr. 23i2267» 

14, Muruganundam, A, Bail, R., Herx, LJwL, Pwiin, J.P.» and Scanimirovic D.B. (1997) Developmsnt of immortalized 
human brain cell lines applicable to an in vino model of [he Mood-brain barrier. The FASEB 7. 1 1 (9):A1I13. 

15. Lennc. T.K., Mnniganandnm, A., Lee, L. and Mutus, R (1993) Hantifiqariqn of the Sile of Nooenzymatic Clycaiion of 
Glutathione Peroxidase: Rationalization of the Clycation Related Catalytic Alienations on the basis of 3-D Protein 
Structure, Protein structure and Function: A Ntjlbandav-Bcckirum Jnstirui* symposium. Uibana-CfcaxnpeigTj. HL 16. 

16» Mutus* B. and Moniga n a wl a m > A (1093) PurhScatJon of Nitric Oxide Synthase ficm Platelet*. ProcCa^F^LBhlSoc 
244, 89. 

17. Murnganandjun, A.» Leung. T. K. and MuLu.% B. (1992) Hvidence for NonenzyxnarJc Glycosylaiion of Glutathione 
Peroxidase Pmc C&tl y^d. hld LSm. , 265, 87, 

1 & Starccvic> SLw f Mm-ugn nnminmy A** Mums, B» and ZieHndd, B_ (1992) Localization and Quantification of Glutathione in 
ihc Olfactory System of the Rainbow Tront Proc. Can\Fea\BloLSoc^ 266, 87. 

IP- Mmnsnnandam, A, Cheung ILM-CL, Dratey, TJ 7 . Hubert, RJ. and Muni*. B.(199l) GHrfarhiorw Metabolic Enzyme 
Actfvicica m Diabetic Platelets as a function of Oryccrnic ConrroL PtvcSth foil Conf on Atherosclerosis^ 22, 

20. Stnreevic* SI*, Moru gnnanAim , A, Mutus. B. and ZieUnskL, B. (1991) The Use of Monrftroroobfraane to study 
Glitfaihionc in die Rainbow Trout Cttacrory Organs. Prcc> Acfitms XDL 216. 586. 

ORAL PRESENTATION 

1- Momg anandam > A> and D^tantmrrovic. (1999) Immortal brain cells: a technology platform to develop stratum** to 
treat CNS disorder*, Bhvtniurt Otforti* 99, Toronto, Juno 1 999. 

2. MttrBpanaiidaiB, A^ Morley, P., Smilh, C. and Stanimlrovic, D (1998) Expression of bloooVtero bsaxier marker^ and 
functional charaeterizirjon of immortalized human brain endothelial cells. Cerebral Vascular Biology 9& 1 06. 

3. Zhang, Shapiro, A, Herx LM., Maruganandam, A, and S^anjjnlwvtc, D. ( 1995) EObctt of cytokines and in vitro 

ischemia on (he expression and secretion of chemokincy IL-8 and MCP-1 by cultured human brain endothelial Cells. 

Cerebral Vascular Biology 98z 307. 

INVITED LECTURES 

* Department of Chemistry and Biochemistry. University of Windsor, 2000. 
+ Faculty of Agriculture, Annamarai University, India, 1 997. 

* Department of Biochemistry, Annamalai University, India, 1995- 

FELLOWSHIP AND AWARDS 
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1990-93 Ujnvcrsity of Windsor F0C Differential Scholarship. ~ " 

1 992 & 93 William A.Kadmond Memorial B Ur&tfy. 

1 9E7-39 Fisk University Tuition Fe* Scholarship. 

Dr.G.KangaRvwny prir* tor Agricultural Microbiology. 

AMERICAN ASSOCIATION FOR CUN1CAL CHEMISTRY 

Am eh jc an Association for advajscbment of Science 
American Society of Microbiology 

This is Exhibit "A" to the Declaration of Arumugam Muruganandam. I hereby declare that all 
statements are mad© of my own knowledge, are true and that alt statements made on 
information and belief are believed to be true and further that these statements are made with 
the knowledge that willful, false statements and the like so made am punishable by fine or 
Imprisonment, or both under § 1001 of Title 1 8 of the United Stales Code, and that such Willful 
etatementa may jeopardize the validity of the application or any patent Issued therefrom. 




Date Arumugam Muruganandam 

Witness Signature 




Witness tenfte Punted SfvA^ Date Pj//3/<?3 
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